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Abstract of JP2002323013 

PROBLEM TO BE SOLVED: To enable the 
exact diagnosis of the abnormality of a 
working vehicle by measuring peak hydraulic 
pressure greatly related to the fatigue of 
hydraulic equipment such as a hydraulic 
pump, and by measuring the fatigue of the 
hydraulic equipment such as the hydraulic 
pump with excellent accuracy. SOLUTION: 
The peak hydraulic pressure PK in which 
hydraulic pressure produced for a determined 
time (for five seconds) in hydraulic equipment 
18, 19 becomes not less than determined 
levels PO , PI is measured. The abnormality 
occurring at the working vehicle 1 is 
diagnosed, based on the data of occurring 
times n of the peak hydraulic pressure PK. 
This enables to measure the fatigue of the 
equipment with excellent accuracy and 
accurately diagnose the abnormality of the 
working vehicle. 
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msm 1 ] immm ( i ) icii®;^ ixf^»« 
(22, 23) ^mwrt^msm^ (is, i9) 
msmEm^ (18, 19) i,zMt(>tihn^^:i\-m-t 

H»fe?SEsiii (18, 19) x'^^-t^^mtm^mm 
Ml e f - 9 ?ft jEc7)isi^iii^c7)x- ^ t-acfv Mief^ 
[ff«3S2 ] ^iiM ( 1 ) i>zmm^iximn 

(22, 23) ^mWrt^mSm^ (is, l 9 ) i: , 

B?i£iSffi«tff (18, 19) i,zmx.i^ixi>n^^mm-t 

mm^mtirmt. mmm^m.x-i^m^tifzMmiz 

m-^^^xmiiimmm ( i ) x-^-ttm^irBm-t^ 

•msm^commmmmmizti v ^-c , 

mia^sffi^ii (18, 19) x'%^-t^mK^m^f^^ 

mzmmu^i'm±b^t\:^-^mmi:simi-?>\:^-i^ 

-^mEb(r)msM.:kmt^^i^^MzX'y tzmm^r^u^ 
jumiz-m^^ifim&'t^ t xmM--t^ mmm-^m 

(5) h^mt. 

^v^TfflfiEf^sfis ( 1 ) x'^-thmi^^imth:i 

I m^m 3 ] Huie b-- ^? mmi , i k h ziMt^T) 
mmiX'^-th hcox'hh ^ t $r*#^i-r-i.i«^3i i 

[fs*jS4 ] ^^^li ( 1 ) mxiSLn^ixtz'f- 
mmmm. (9) s/c«isi^«istsi^^c(iPHsm 

( 3 2 ) ^:r^tT, (15) Wcill^iL, s 

(15) mx\ WM^titz'r—sftizmn\^xm 

mmmm ( i ) x^-^hmn^k^m-r^^m'^no 

i i: $r J: -ri. it^« 1 1 fzii 2 ^<r)WWmk<r>m 

[if^^5 ] f^S^fiS ( 1 ) tc. >'^•-yr^;^3>' 
b^-^ (5) ^^mLTT-^^K»t--l..rfc^!f$^ 

i: -r s m^m i ^ ^cti 2 wm(r>mmm<7>mwmmm 
a. 

SrMtCjDxT, fltflSf^ill^ ( 1 ) r^^-r^S^S:^ 
Hr^^ C i: $:!^i:^l.ifmJS 1 ^tzii 2%m<r>rFW^ 



[000 1] 

mmmtc>icr>mmm^z^t:k>wmcr)mm. m^<^=f 
aa^i: op^BfSr^T o \mm.(^m'mmmm.\.zm- 

hi>cr>X'$>^, 
[0002] 

im^c^i^m} mmm<^mm&i:mi^^±x\ mm.m. 
mizmm^ti^^y^-^-yhcoim<7)mmim. im 

[0003] mkii 0 , w^m&i.z^m^ixh:iiy=jy 
[0004] fz}iumm^s-2 7301 5-^^igtc 

t4 , mK^yy°<^^\i^Kt'^^X±.^z^j: o T v ^ ^ B#ra ^ 

■So 

[0005] 

x^m-t^ . 

[0006] rm^iziah^nm^i^^^^t^izii. m 
m^yy'<7)otiiim±. m.^^titzuv~y&iiLtt^ 

[0007] 1 ) ?SJE.-tf >rc7)ttaiE*-'^Wt; f U - 
[0008] 2 ) ?iftE.-i^:^r<7)ttaiE3&<ISIiawl= u u ~ 

[0009] 1 ) <7)iimt 2 ) <r>^m^itm-h , 

1 ) <r>-)!mx 0 i> 2 ) <r)^a):Hifimnmt(r>mLifi^ 
<^j:hfzbb. mm^yy'cr>W.m^ziz^<^LXi5^ . 

mmmf^mmz±^<mH-Lx\^h. ^%mm\t. # 

C3lkHzljUiC0ig^T'^4^-S,t-^'?SJE*«, 

[0010] iM/Jkmsmcowm. i ) o^mic^-o 

mmkmmx<%\mt^:ibifix'^^x\.^. 
[0011] ^^x-^wm. mE^^yy^j:}^<Dms.m 

€:m-KJ:<thaiL, ->xmmmr>m^^wm.\>zmm 

[00 12] 
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mmm ( i > izi^m-^tn^mm. (22. 23) 
i:mm^^imm^ (is. 1 9 > ^ . luisvfts^ti 
(18, 19) iztux.t:>tihn.mi:M^m-tmm^mt 

immm ( 1 ) x'^-thm^^mm^mKi^^<Dm 

^BT^BtJSV^T, MiE?ftffiMlff (18, 19) 

^~^mE(D^^^cr>T-^i>zm'^\.^xmMifmmm 

[ 0 0 1 3 ] H 1 ^HJlc J:ix{±\ 114 l,zm-X o\,z.m 
18,1 QT'H^-r-SJABEPjm^f^ mui 
5#^) l*|(cH)t^^'<.;UPO, PlJ^JLhi:^-l.t"-^?Sff 
PKA-', t+ia$ilS. -eLT, 01 2tC5^-rJ:3t, tr 
- ift E P K <D^±mL n cOx- rJ' tSo'V ^Tf^ilM 

[ 0 0 1 4 ] m 1 HBflfc iittt', 

P K Sr ttai-f ^ i a LT V ^ -S. c7)-c% JE.-K>r ^ 

m<^mn^smizmmx'^ h . 
[0015] ii23%HB{4, ^wm^ ( 1 ) ICifKSnf^ 

ISHS ( 2 2, 2 3) $r|giH-S?6ffiiSS (18, 19) 
i:, H?fe?*E«IS (18, 19) lcjD;t^>tt-l.ft^t5:H- 

■thmmm<r>mmmmw\,zii\\x. mmmm^ 
(18, 19) x%SE.-fhmKim%^mii.zm%v^ 

#sijL, y^-i^m&<omi±m:mt/i^)y<MzX'yfzm 

m^^u^ji^iz-m^mmm-h t x-mn-t^m^ 

{5) t luieMJK«fl:^S ( 5 ) 
ff'ijix^^vi^cox-^tao'v^Tmiie^^M ( 1 ) T 

[0016] m2^BMizxtn£. m4iz9ik^x oiz^m 

Sm^ 18,1 9T«-t-l.?AJEP«%r^B#rBl ( 
m) P^tcHJfSKyPPO, PlliLhi:5r.g.tr-^7?SSPK 
tf-«!$ixS, ^LXi^-:!'imPK<7)mBEM^mP 
max*^, #1x-a;;|/Pi^ P2- -P20lC:5)-S'J§'tL, 111 2tC 
S^-f J: a fc°- ^ ?fiJE P K c7)?6&JEe±ffi P mx^<^U^ 
/PPl, P2-P20tA-5^^^Sn*i, :g.l/'^;l^tc-^ 

[0017] ^2^mi>zXtHm l I^BJhPl^li, 

Tt^yTtc t'c7:>mmim<^mm^n$i^ < n-as-r ■& ^ t 



^^(r>i:><7)X'^<. b*-^7SEPK(7)^Sffift^ffiPma 
x*^'# PI, P2- ■ • P ZOizX-^fzmB. n O-r- rJ' 

Mm-t^xdi,zLx^^hcDx\ "T-i^mm^A^^^^ 

[0 0 18] m3^BH{S, mi^BJ*:^c(im2?6B3t3i3 

v^T, Buiee-^?ftffl4, 1 iiHza±.(7)mmix^ 
[0019] msmmizM^. 1 k Hz\iLt(Dmms(. 

x\ im&m 1 <7)M^s:sicniitc^T-# ^ . 

[0020] ll4%0J{i, ^ll^BJS/::{i^2|%HetJo 

».^T, ^mm ( 1 ) fflycjRw^n^cf-'-:?'^, mmm 
M.(9) tfziiimmmmtfziiPHsmmi^ 02) 
^ittx. (15) iiitciiniL, mmmmm ( 1 
5) mx\ mm^iifz'f-:^^zm'^^^xmUi¥mmm 
( 1 ) x^^-t^m^^mm-thnm^^fTo zt^mwL 

[0021] m4^mizxtni. m 1 iz^-tx a 

«MM 1 ffl!lT'IR^#$ ix/cT-'- ^ ^ , jifi«S 9 L 
T, S^l 5WciMfiL, ^K^^l 5{ilT', ilft 

mMmmx'ii.^^'i'-x'^^j:^^\iim^mx^mtx 
\'^^miTxhmmizy'-i}f?:mmi-h z t *«-c# ^ , 

[ 0 0 2 2 ] m 5 , |g 1 ^HJS tiitm 2 mMt,z}5 
(5) ^*i«LTT-:J'S:]iX#-r'I.C:fcS:!Np^fc-r-S.. 

[0023] m5mMiziixif. i^mms. 1 ^\-y 

rh/un^-b'i-^ 5 ^JiWtTT'-^^JDltf-r-l. J; dc: 
LTV^^O-C', ■fma«ltrJ>ha-7;&-'ii;i^>ixT 

[0024] lg6^BJ{i^ ^ 1 |%Bai/-{im2^0JtCt> 
V^T, HUieb-^?ftS*i^L^^B#jSBUf^HJf^B#^l*|CO 

T, mUi^mmm ( 1 ) x^^^hm^^mm^&zt 
^mLt-ti>. me^mizMi. mi 

iz. b-;7fi6jEPK*i!^L/SB$^B!rf*B»r^B#Sl^<0?4 
EP«7)^i!W^^-fl:S-^S-^Xi--y7-S^3 -y hx-^Sr, 

^t=jDi.T, f^<Hi!ilT'^-r-g.S^^^Br^l>j;a 

izLx\>^^<^x\ imwmi<Dm^?:WiziEmizmix 

[0025] 
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[0 0 2 6] mnmmBm<^^^&i^Lx\>^h. 
[ 0 0 2 7 ] i5i0 1 iz^^x 0 i,zmimmi±:kt < 
imm^ 1 1 mmmm sot mMm 1 5 1 ii^hmm^n 

iM^fi^fgtcMfiiiB 3 0 i 0 SM§ iiT t ^ I. . an 

mist, mmm i2t. m&.mmm iit. y^-r 
mmiot. mmmM.9 1 . mmmmma t ^^(:>^ 

[00 28] :^^-yh^—^mmmi 3{i-^ ^^-:t-y h 

iAt.zmm^mzmm^ixx\>^h. 

[ 0 0 2 9 ] ;t-y v^—^f^mm 1 st^mmmM 1 1 

h<Dmi.. w^<r>m-mmi 2i,zX'>xmmumzmm^ 

[0030] ''mmmnm 1 1 tmmmM.9h<^wAmm 
(^y^—fmmi oiizii-yxmrnumzw^^ixxy.^ 

[0031] mmmM.9 t^wm& 1 1 <r>^iiim<m 
m.mmsiz^->xmm^mzw^^ixx\^h, ^inx-m 
tmmtLxmMMmt:mmLx\^^<7)it. mmmm^j: 

ai^^j:t'izi3\^xi>mmmi tcomm^m^'t^fc 

[00 3 2] mmmi smizit. ayi^^-^ffieti'm 

A{zmm,^ixfz^^mmx'hh. avt^-^iejim 
mmm^ir\^xA y^-^^-v h i A\.zm.mumzmu^ 
ixx\.^^. 

[ 0 0 3 3 ] HI {z5^-tmmmm. s o \±-~mxh o mm 
^mM.mmxii^j:<sim<r)m±^^m^-^xhx^\ ^t: 

l!{#iO«i§II||S$r?iJfflLTaft2:^ToTt<tV\ ttm 

[0 0 34] lai siiimmmmh^^^iiPRsmtm 
t Lx<r>m:.Tyr-i-3 si:m^Lxmmt:'^5mtm 

m^^Lx\i-^t. 

[0035] ■t^j:h-hmm 1 3 iZTik-ti o t,zfmmm i 
m\.z\,t. mi i,z5n^m.m^-^ e coith o ic: . ^ t-' a 3 1 

y ■ i/XT^A) mm^3iifmm^f\.h. sf^iaits^ 



^t\^x<r>mLry'f-tssifmw^ixx\^h. Z-fi 
tcj: '9^^LhTy■r-^3 3 i:#^eti 1 i: O^tiiS^tOji 

[0 0 36] ^fz^'v Yv-9mu\m\stmLTy^ 
-^3 3i:c7)[a(^, ^r^coirmi i\.z)s.'^xmmumz 

[0037] ^^i^ 1 5(4. f^iiMi ^s^-rs^a 

fiSI1l3 0 ^^LT^fi^ii^cx-^J'SrnytrA-^ 1 

[0038] mmm i <?)mfiisi:{4. m2X"<mth i 

mh->s.y^1 {2ai. 2b) |3I t < ^^T-S i a 
xyi^'y3 7c7)|pIK^N^^m-r-Sxy>''yiHllK-fey-9- 
2 4 i: , III t < f^m-|> i; d t?4EI5]gS|*itfO?ft?aTm* 
^aj-r^?*ia-k>-9-2 5i;. JE:»3-fe>'^f2. x^yyiH 
te-b 2 4 . JSia-fe 2 5 <0:8-fl-f-|82: A:'3-r 
-y)VX-h^^'v7X3t. S.ti'ty'>r2mcr,^-ty^X' 

t^ta^titzTi-uym^iy-' ^ 'Ji^jummz^m-^A 

/D^m^At. A/D^i^4*»^>ai:t3§n^7-'-< i^'^ 
fUm^^X:f]LX. mmti>Xdiz\^-:^mKPKt:if 
9ii'^^<^^Wi:fT0^'^—Vi-Jl=iy\fa.—^ 5 1 . vs* 
—Vi'jUay\^A—:$' 5cr>MMt^h^<-yy-U 17 
/•^-V-rJUayh'jL-^ SX'^^tifz'r-^?:. ®ft 

mK9izmmi-^bb hiz. mmm&9ij^i^mm^tLrz 

x-^Srgft-t-^^aa*tT^®fi«*6i:, mmmK9 
t (D^X7'-:^^m^m-ti>mM.mmTyi'i- 1 1 ts^m 

x.t>iXX\^h. 

[00391 ff:»3-b>'-9-2(4. fzt7L\iTyy^n'^<nK 
[ 0 0 4 0 1 la 2 1 tc^-rf^^M 1 \,zw^^ixh 

[004 1 ] 111132 tc^-TJ; a tc. f^SIM 1 ioxyv-' 
ys 1 a:>mwm\i.:^y'Jymm.^y^2A\,zi.-iXi^ 
l±l$ixi> . 18. \9\±:t.yVysi\iZi.'o 

TIBI&^ilS. 8. 1 9*»4>«:m$ix^^JE 

?A{i:^ftS& 2 6 . 2 7 . 2 0 ^crt" LT^SEi^ U 

y^2 2{C#t*&$#^^. ?Slf&2 7[*I<0BE?ftOE:»]Pa{4 
ff:*]-^^^^ 2aiCj;oT^ttJ$iX'S.. IpltttCfSffi^Kyr 
18. 1 9*»/i,«9:ai$il^JE?ft{4«68&2 6. ?SK2 8. 
$ijffll#2 1 ^:0LT?SE^Uyi/2 3t:fifc^$n-l.. ?S 

s& 2 8 n(r>mfynmy) pwijs^j-fe 2 b c j: o t«i 

[0042] ?ftSS26lC{i:?affi;if:^ri8, 1 9«0Rttli 
U U -^jEPrJiiTtcS'JRB-ri. U U -:7#2 9 

m.^tix\^h. 

[0043] VN-y-^/Unyfi— ^J'BTii, 4f-A'>' 
^-/PiOT^ >'':?/Hi-^*^'jara§il-l., £E:^-lr>-^2a«0 
ai:'3fi-^Pa(c{4 rochj 7!)^M^B-::^(t^^^■rv^S, JE 
-h-^y^2 bcoai:>3fi-^Pb{c{4 r i c h j *i^^fE^tt 
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^ixTV>|,, X>'>''>'lHlte-fe>'-9-2 4«oai:J]fi#N{;{i 

r 2 c h J *i^^E':5■{t4>^^TV^^, m^-^y^2 5oaj 
^fi-f-TmlcJi r 3 c h J ■bmm-^ifi^tlX\>-^h. 
[0 0 44] ^N-y^;PrjyfjL-:$'5{i, f^«^<il 

(^/hx'^-j^tcjssjf i.^cyjt-. mm)&.. mmtmz 
[0045] ^mtmmizMi, immm i 

TV^^V'>J#^T'$)->Tt>, ^ffitf-^?ftEEPK<73tf-ail 
fflv^r. b•-^?fIl^BEPKc7)t^g!|S:ffv^S^BfSr^T3^: 

[0046] -r^ij-h^mmmizxtni. 3 > h a- 

[ 0 0 4 7 ] 03 {i. mwmff:)M<r>mWi^y'o-^ 
[0048] \>xTm3^mm.xmmm.<mmm\,z 

[0049] i 'r'b*-:J'Jfiff P Kc7)^iaj^^tCOV^T 
04Sr#BgLt:ittBB-ri.. 

[0050] b- i^vfiJEP K t f^^ti 1 tmwm 
\,z. 1 kHzj.xh<^iajsmT\ mmz^-thws. 

tOEt-irtf) <OC:i:t-«>-l.. 1 kHzj;Ui<7)br-^'?fi 
ffiPK5r|f}B!l^S7ti6(c. >'N--y-^;Ur?yb''i-^' 5 

{i. 10k Hzoigis-»f >'r y y^^ja»i-cfi-t$:^<?ax 

[00511 Il4<7)«tt{iief^t ( s e c ) T-S)0 . ilS 

W{iff:'3-fe>-9-2 a. 2bcO-feytfaj^jfi-f-P (Pa. 
Pb) (kg/cm2) ■r?>.S, lifflcOE^jffi{4, 2 OS 

m<r>^wsM.%m. '.^v^)V) pi~P2otc:M-sij$nT 

[00 52] S/hc7)vSJEK^«Pl{4U 'J-^BEPrJ: 0 
[0053] P0(4. b-i?ifiJEP KT'S>i.*^f5?&»2r¥'J 

[0054] b-i?vSaPK-C'S)4i:fiJ^-r-S.^m4, 

[0055] 1 ) -by-9-ai:bm-^P*«±^±*«-?. # t: 

-^'?6ff^J^<aP0^^x -I) , 
[0056] 2 ) -byHfai:^lfi-^P*^'>fijEIS^ffiPl~ 
P2OOV%-riX7&»Sr0;t.^, 

[00571 3 ) -by-9-ai:'3ft-^P*«t:-^'?ftBE¥iJ«M 
POSr@<tT*>^>F>fr^B#^ ( 5#) iUrtt:e-^'?ftffifiJ 
^ffiP0mTi;5:*>T3t)*^ . 



[ 0 0 5 8 ] E4{i:, ±fei ) . 2 ) , 3 ) <r>^^^m 
fz L b - ^ f^EP KT'^> i. t S n/::^^ t T V ^ 
I.. b-^'MJEPKt:'3!>-l.i:¥iJS$^l/c«-^lc{4. -?-c7) 
P max ( b - ^7 <i ) 5&>\ 2 0 SPiO^je^S^ 
^<lPl~P20i7)V^-r/x<7)^'<7HCJlLTV^^*»*«. « 

[005 9] ii4c7)-fe>-fai:>3fi-f-P(4. E:»3ig^fflp 
4$:*i;t-CU|>*>'E:>3iS^fflP5mT-C'S)l.<0-r\ rp 
4j cOK;H::ilLTV%-|,i:4ai^$ix. rp4j r i 

[0060] liLh<7)j: dlcLTb--^?|fiEPK<7)|^[Hl 
i!c n Sr;<? y h-r-S. ^ i: I. , 
[0 06 1 1 05, laeti. t-i??ftEPK-C'S>«.i:fJ 

[0062] 05 t*-r-by-9-ai:b«-^p(4. A*>±*^' 

0-Cb-i7?ftEfJ^ffiP0^tBx.TV^|, (^fM ) StjH 
i^-T) S>'hO?SEiS^«PUc^LTV^^:V^ 
2) $r)1l7t§^v^) to-C\ ■bv-»fai:»3fi-^P<^)iijAt4, 
b--i??ftEP KXi4^v^i:fJ^$ixS , 
[0063] i7t06 tc:S^-r^>"9-ai:^)^i-^P<7)ajB 

br-:5'rftEPKT'S>Sfc¥'JS$fL«.*«, or<7)ajC 
{4. A*>±*^'l> i: # t-i?fftEW^fflPO&0i.T v^^ 
(^ftl ) ^W-z^ts:\^) fz^. b"-^?ftEPK-C'{4 

t 0 0 64 1 05-cajASrtr-^JftEPKi: LTfflr^>;t 

hfz^\Z\i. S/jNC7)?ft£EfS^fflPi^. J:0/h§^ffltc 
iSS-riitfJ;*'^. i7^c06TiIjCSrb-i??SEPKi:L 
X^hx.hti^\iZM^ b"-;??SE*iJS<iPO^. iO:*!: 

[006 5] 07—0 10{4, 0HC:^-r3>'b'i-^ 

[006 6] 07{4x— ^<?57T^;UiOBffi2:S^LTV^ 

[0067] 3>-b'A— :$'5-CJ4. C:c7)07(7)MDi2 0 

-^ifi^mm 1 *^'bg£^ 1 5 tcilft§ixS , 
[0 0 68] 07tc^EP2O IT'S^-rj: 7r^;l^ 
com I" 1 J fftc{4. ffS!llHi&Bt^J*^HM. ^ B. 1^. 

[006 9] *;t^EP2 0 2T-*-riatC, ^r-f;!^^?) 

m r2j ^Tfc{4, ^mwx^wmm. ^b. ^-c 

[0070] ^tz^^l0 3X7r.^i.o\,z. yr^)V<r> 
^ rsj , r4j ^^ic{4, #?*Ei5«1lP20, P19-P 
1 (kg/cm2) T&^ieiliSil'i.. 

[0 07 1 ] i7t^«^ep20 4-CS^-rJ;3tc. 7r-^yU<7) 
Ursj^ rejmzii.yr^jU<r>m^Sj. 
Wc^K$ixSfftEiS^fflP20. P19-Piri:(C, Tc 

hoj <7);^'»'hffinj&iieaiS*ii>. tztx.\is.-fi-^y 
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-9-2 at^htati^tih r c h 0 J <7)mEm^-Peiizm-:f 

2 0 8-C^$ii^gim*^' r 0 J *^4> r 1 J izW^^ti 
[00 7 2] tfz^(P2 0 5X'w^-tXoiZ^ yr^)V<7) 

mz5^^ixi>m&WL^m.P2o. Pi9-piri:ic. re 

hi J (r>:fj^yhm.nmm^ixh. tztuiK-n-^y 
^2h-h>t^\i!,:h^iXi> Teh 1 J c^jiEfi-^Pbt^a^ 
V ^-C b°- ^ \m. P K L ^ h *ifiJS$ ix, O b- 
-^?fflPmax*< r4 3 5 J cr>U^)VX'h'>tz^-^l<Z\,±^ 
2 0 9T^$ixi,MiB)f*« ro J r 1 j icjSSiSa 
I., 

[0073] ifc^ep2 0 6-C^-tJ;atc, 7r-f;U<Z) 
1^ r 9 J fl^tcji r c h 0 J <r>\^—?mMa.x(^±iSL 1 Ofl 
/t:i:;lKE:>3-lry-9-2a*>/i>ai:»J§ixS 

r c h 0 J CD?ftJEffi-f-Patca-5^V^Tb-^'?*EPK75< 
II^L3^^vIt*ifiJ^SiX. -e^Ob-i^ffiPmaxiOSifir 
<7)2-:?*« r442 J , r44 1 J ■eS>o7t%&lc{i. 2 

1 0. 2 1 l-C^$tL|.@ffi>f3&« r442 J . r44ij 

[00 74] 4;t5^EP2 0 7f5^-r<toic:. :7r'f;K7) 
m r 1 0 J tc{i r c h 1 J C0f-:7fimax«?)±^a 1 OM 

•"c h 1 J 0?ftJEfi#Pb{c:S'5UTb-:^'vSJ£PK*i 

^Ltziittfim^^ix. -e^^b-^fflPmaxc^siia 

<02O755 r433 J ^ r4 3 2 j ffc-^^^lcti, 2 
12^2 13T^^tli>WSiifi^A33i^ ^432^ 

izmm^ti^h. 

[0 0 7 5] ia8(i:IS^H®300S:S^LTC'>^. .Ict) 

i5^®a3oor{i:. rchoj. Tchijrtc. 

?ftJEPc7)^SiM (20). ^mEm.Mm ( P1~P2 
0) . b--^?SEfiJ^ffi (PO) , VV-y& (Pr) Sr 

[0076] ig^BB3 0 0±i0f-^>-:tvWStR<$'3 0 
ITiS. TchOj, Teh 1 J oaiJS-SJR^-S.<Ii:3&»' 

[0077] issfflffi 300 ±(oiti&mmmxtiw 3 0 

2i:{i. ?ftffP<^^SiJifc*jJ:lX?AE^^jiS:A:'3, m& 

■thztifix'%^, ^mmmmx-imK p P2o~ p 1 
cr>2om§\,z^m^ix. P20. P19 ■■•pi^n-fn*^' 

'■4 5 0 (kg/cm2) J . r445 (kg/cm 
2) J , r4 40 (kg/cm2) J , r435 (kg/c 
m2) J . r430 (kg/cm2) J . r425(ks/ 
cm2) J . r420 (kg/cm2) J , r4i5(k 
g/cm2) J . r4 1 0 (k g/cm2) J , ''405 

(kg/cm2) J , r400 (kg/cm2) J , ^39 
5(kg/cm2)j, r 3 9 0 ( k g/cm2) J , ^3 
85 (kg/cm2) j , r380 (kg/cm2) j , 



r375 (kg/cm2) J . rsyo (kg/cm 
2) J . r36 5 (kg/cm2) J , r 3 5 0 ( k g/c 
m2) J . r 3 5 5 ( k g/c m2) J \,Z^^^1Xfz^ 

[0078] wc^wm 3 0 o±.<r)\i-^mm\^mx-n 

#3 0 3(c{i, b-^?SBE^J^filPO$rA^I. m.'M.-th 

ztij^x'ti. :^mmmmx'iiif-i^ms.m^mpot 

LX. r 1 0 0 k g/cm2j 3&>'A:>3. mm^titz^i 

m^Lx\,^^, 

[0079] iSSMW3 0 0±OU y-7jEA:^:#3 0 
Pr$rA:^3. iS^-ri.^i:3&^'T'#l., ^mtmmx'iiv 

V-y&PrtbX. r3 5 6kg/cm2j 3&«A:^, !S 

[0080] m9immi-'-^mmmm4 o o ^^u-c 

v^-g). .rcoMJSx-:5'^!!!aMB4 0 O-eti. Teh 
0 J . r c h 1 J ri: JC. #?SJEiSSffiP20. P19-P 
lie A fc^g n c7)f-'- $ ^1 § , 

[0081] mMi-'-is^mmmm4 o o±o.+c^' >-4 1 
2imi¥-t^:itX'mmimiik-thzti}^x'^i>. ttz 

^7^_^«uaBDB4 0 0±«0;K^'y4 1 3 SrSlf^l. 

[0082] mMf-^mmmm4 o o±<7)f-^ 

SJR:^4 0 1 T'ti. r c h 0 J , r c h 1 j (Dm^MSi 

[0083] m^y-'-i^mmmm4 o o±c7)b-:j'?sjE 

¥'J^ffia5;#4 0 2 IS^Bffi3 0 0-C'igS$tL>^v: 

\f-^mmm^i&potfim?r^^tih , 

[0084] ^T-^*!MI]iiDi4 0 o±<7)wmMm 
^#4 0 3{C{i, ^B, 1^. ^J-, S^3&« 

[0085] ^T-:J'*!!!aB®4 0 0±<^ U U 
^#4 0 4{C{4, iS^BffiS 0 OTiSS$ix;tU U- 

7EPr3{)i^§iX-|,. 

[0086] m&f-^mmmm4 o o±c7)^i^ffi^ 
fi^4 0 5t=(d:, »fi«fia(2#ia) rttc. -b^-raj:^ 

[0087] mK7-'-^5!isa®4 0 o±<D^^mm^n 
4 oeui. ■^y^iii:hm-^p<^m!m<Dmmi}^m^^ii 
m^'f~^*^^mm4 o o±<7)jfiffiig^ffi^i*4 

0 7tC{4, iS^affi3 0 0-CtS^$tL;t:iftffiS^ffiP2 

0, P19-Pl*i^$n§. 

[ 0 0 8 8 ] MJST-^3iftaMS4 0 0±C7)0 c hT^-^ 
>'hffi^1$4 0 8{4. rochj (■feV-'faJi'jfi-f-P 

a) iOb-i??ftEPKcO^'>>'hfln$r«*-r-S.1^'T'3b 

ffi P max*i#?ftBEiS^ffl P 20 . P 19- • • P llC A /ci^K n 

[0089] ^f-'-^3!!lSaM4 0 0±tO 1 c h;^'> 
>hffia*1^4 0 9{4. richj (-b^^if aJ:'3fi-^P 
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m P max*>'#?ft JElg^ffi P 20. P 19- • ■ P 1 dZX-yfzmm. n 

[00901 m&'f-i}^^mm4 o o±<7)o c hWz 

ffi^#4 10«. rochj (-fey-t£iJ:>3fi-f-Pa) 
i0h-i?fftJEPKc7)#t°-:7fflPmaxiOd^T'±{ai 0 

^'ttPmaxOiffil Offlg3&<^<ii:580T$nT^$ix-g., 

[009 1] m&y-'-i^mmmm4 o o ±0 1 c hs^'c 

il«^#4 11{i. rich J (-fc:y-»faj:'3ft^Pb) 
cOb-^?SJEPK<0^h°-^<iPniaxcoa*>T±fi[l 0 

^ffiPinaxc7)±{ai omi}m<!<mi^ixxm^^ti^, 

[0 0 9 2 ] HI OltXi- yy'^a -y hx— ^^SBiH 

®® 5 0 Ot'ti. Xrh-yri^ g >y hx-^cO^^m** 

[0093] Xi-'yy°>-3 -y h7'-:?'5!IiSBM5 0 0± 
<7)tf-:?jSjEMSji^#5 0 1 iS^HB3 0 0 

[0 0 94] Xi'-y-ri^a-y hT-'-r^SftaBHS 0 0± 
[00 9 5] X-^-yTv-a y hT^-^^MSBBSOOi 

cov 'j-7E^#5 0 nzit. fs^Mffis 0 ox-mM 

[00 9 6] X-^-yTi^g-y h-f— ^3!ftaa[B5 0 0± 

co'^m^W5 0 3(c{i. ■^ytiiiiJiE^p<7)xi-'yy 
^Ht^ ( 1 o#) rto-iry-9-ai:»3fi^p<D^?g*«^^§ 

[00 9 7] X^-yr>-3 >y hT— ^-MaHMSO 0± 
C7)»::*;b°-i7ffi^^1^ 5 0 6 tc{4. m^m^m 5 0 3 
a^$ixTV'>SX^-yrS^3 -y hx— ^ ttJCT^^t"— 
PmaxO+CDfit^ffi^^^S^^il-S. X-)- '/Ti^ g y 
-:?i?n,aaH5 0 0±c7)^^h--:?5fct^M^#5 0 
sm. S::»cb°-^'ttas^t?^5 0 6(:a*§nTUi,g 
>*;b-i7fflc7)|6^B#^j (a^, ^0. Bt. m 

[0 0 98] X-^ yTi/g -y hr— iJ'jJaafflHS 0 0± 
(^mSik^mM^m 5 0 4 (cJi . IS^BM 3 0 0 T'^ 
^iXtz\^W^m.P2D. P19"-Pl3!)>'^§tL|.. 

[00 9 9] X-^-yTi^g y hx-:5'3!!iaB®5 0 0± 
iO;<?'>VNffi^^#5 0 5{4. -^J^^5^#5 0 3tca5^ 
§iXTV^^X-^-yrv-3 -y h7-'-^4'<7)b"-^??iflEPK 

e-^'^iPiiiax*J#?ftffi^^fiIP20. P19-Pl(CA-?/v: 

[0100] 119 lcs^-rn-i«l3i&-i^^ >'4 1 2*ijf 



t:, E:^J-lr>"9-2a, 2 bco^^tUff-f-Pa, Pb7&*. ir~ 
d<y^X3Sr^L-CA/D ^}^t|4 A:'3 $ it 
A/D^jM54-C(4E:>]-by-9-2a. 2 bj&^<^>ai:'l 
$i^Sr-^^^^i■f■*i■fi''^';Hi■^^c^$^^T^^•-y 
:h;l'r7>'b-A-^5lcA:ti:^ix-5 (Xt^vTI 0 1 ) . 
[0101] rJ>-b'jL-:5'5-C{4. ^f-r^^t^/P roc 
hj , r 1 chj cJ^-b^^H^-tb^Jfi-^Pa. PbZT&n Ok 

1 k HzliLhcojf MT'fl^-r-S. e-^i*EP K SrH-SJ-r 

[0102] ayb-jL-^ 5-c'{4. m4x-mmLrm^ 
mi^izLtiiii\,^}f-^mKP KX'hhtp^ti^^^M^ 

tl. ^Ob--i?^fiEPKOb'-^?ffiPmax*^2 0SPg<7) 
?*EtS^ffl P 1— P20c7)V ^-mc7)P^;l^tJl LT V ^ 1. 

KcT^tf-iJ'fflPmaxj&iMLT v^s bm'\^tifzmmm.M 

mPl—P20cr>:^^yhmtf'y^Xl^y^V^yh^ 
iXh (Xf- yTl 04 ) „ 

[0103] *^^b-^'?fiEP K:ii^'^L/cJ»-^(C{4. 
-?-<^e-;5'?t6ffPK*i56^L3ti^^mrf*l O?i>^<0#-b 

y-^fCOail^ft-f-Pa. Pb. T»&«X-^«yrS^g .y b 

f-^tLxmn^ixh. 

[ 0 1 .0 4 ] 0 1 1 tiX-^-yri^ g -y ^J$r 
^LTV^i,. lai 1 (a) tC^-f-idmi^JtpkTb*— 
^WS-PY^H^^^^b. <rc7)b-^??fiEPK;&<^L 
^fif^Jt pk<7)Mf^ 1 0#W-fey-»fa}:'3ft^Pa:<)iX:h 
<y7-i^3 >y hr-^i: LTK#$iX-g., 

[01051 11(b) \,Z^-tX 5 tCB^tiJt pk 

COluf^l 0#^^<7)-te>-9-tii:'3fi^Pb*«>^-^.yri^3 -y 

[01061 |5|:^tC^ 11(c) iZ^-Ti O ICB^^Jtpk 
<OBfif*l onmcr>-ty^iii:fjm^i^tf^xi-'yy'i^3 y h 

"T-^^tLxmn^ti^. mmt,zmi i (d) t^^i 

-^>y3^i^g «y hx-^ i: LT]iX#$itS , 
[0107] fv:fiLX-^ y7-v-g y hx-^'iOx-^* 

LT. b-^'?ftEPKcO#b-i7fflPmax(7)^*>X'±e 
1 OfflOf — ^'ffitcoV>rco;:^-?-«yTi^g -y h-f— 
^A^lSli^tti. (X7"-yn 0 3 ) . 

[0108] immm^^-^^m-c ^mj^-thmz. 

^nCOx— :^'i3j;lA'±{il 0 jic7)?SE;g^ffl P maxO 

f'-rj'ji:, mix-mmLtzyr^ffi^mx'. Mmmi 
i}^i^mMmi5izft]{fxmm-^ii^. ^cotzubm^ncr) 

f- t>'±{4 1 0 m<7)mEEM:kiS. P maxOT^— ^ 
^?a^l ScoayiL'jL-:}' 1 6l*|C7)^^Utie'lt§it 

[0 1 09] Hi 2{4^7'--^<7)-^J^^L-CV^S. 

[ 0 1 1 0 1 n 1 2<Dmtn±2 omi^cDimmMmpi 
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[0111] \iLt<DXol,Z:^mmBmizXtH£. b--i7 

f - ?SBE P K c^mKM^m P max A<# l/'^l;!^ P U P 2 
- P20tcAo f^^^ n ^Itay LT X- 

OS 0 f^^ti 1 ;i ^ S -C'^^AWtfl- S!!^ 

[0112] mmm i s^oa a-^' i et-Ji, 

H 1 2 tC^-rm^T- iJ' ±fi[ 1 0 Pma 

[0113] M^^Br3!!iaS:-C^J*mTlciKHfl-r.|. . 
[0 1 14] ^yb'jL-^ 1 exii. fztx.iim'cr)m 

[0 115] 5- = Zni ■ ri ••• ( 1 ) 
3t:'i'Li = l, 2 ••■2 0-CS>S. 

[ 0 1 1 6 ] ±IB ( 1 ) i^\.zii\^Xn\\t. 
PiOttail^ hffi) -C'fcO. ritivftEEiS^fflP 

ioa;^-Cfc-l., -r^:*>*>tr-:??ftffiPKc7)3^^^ni 

>ftjE*r>r 18.19 tcjD;i ^tii^cMW* .5 i: ^:-g> , 
[0 1 1 7] SSa53&*:^#v^giftE^yri8. 19 

[0 118] nvtj.-^J'l ^JSncr)f-'-^t; 
LT . ±{a 1 0 fflcOJSJEe;«:11 P maxc^r- rJ' 2: JOlft 

[01191 1 5li. i^^^tcjSFt-Cf^^M 1 1 

i:, X^^y-ri^B .y hT-^^H^l 5lC|ti](t-Ci^fi 
[0 120] :L<r>fz>st>^j^\ SfJD^yf A— rJ'l 6T' 



[0121] h'hhA,ftmmk\mb^h'^mz7.^ v 

5i!l^3iM^iL•CtckV^. 

[0122] \;)±.<r>mimmx'\i. mmmh ltj^s 

m^-9m<miW^^<rmi^^mth^\zi^:iifmfi 

[mini \mimm.<r>^mkm:^'tmx'^h. 
[ la 2 ] 0 2 \tmmm.<m&mwmx'h s . 
[113] m^Mmmmf^vo-^-^-vx^tyh . 

[04 1 04{if-^?*JESriiBJ-r-g.^ctf)tcfflv^/::ia-C 

[117] E7{i:l^5feJg.^«07'-:5'7r^;PS:SiHB-ri.ll 

X'hh. 

[08] 08{4SI]|fe?g«O^SHffi^*^0T'J)-5., 
[09] 09{4^]|£J^.^iO3!rafflB^S^-ril-C*4. 

[010101 o\tmwm!r>^^m^yfcfmx:h 

[0111011(a). (b). (c). (cDtiH 

[012101 i\tmmm.<r>n:^^m.^^m^h 

mxhh. 

[0131013 (40 li: mmmmmf^Mm.^^ 

1 f^^^^ 

2 (2a. 2b) ffi:^J-fe>-9- 

6 jlfi3S5t5 

7 «jSii^iTvx:^ 

9 mmmm. 

1 5 

16 rjytA— rJ' 
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CI12] 



27 



26 



Pa 



Pb tt*^ 




29 



Pr 



57 BE -fc/t^ I ^ 



18 19 



[113] 



-101 



31^ 



^102 



'105 
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[05] 




Ps 



CKe/crrf] Po 



It [sec] 



Po -f 



t [sec] 



[06] 




t Ceec] 



[07] 



201 
202 
203- 



204' 

205-^ 
206 
207- 



'A 



n 
212 



200003 J 41439] 
2000031414404 

450 , 445 , 440 , 435 , 430 , 42S . 420 , 415 . 410 , 405 . 400 . 335 . 390 . 385 . 380 375 
370 , 365 . 360, 3S5_*_^ 208 209 

0. ilQlr 0, 0, / 0, 0, 0, 0, 0. 0 

0. 0, 0, 0, Oj^.^^0, 0, 0, 0* 

210 0. 0, 0. irglr^o. o, o, o. o. 

I 0. 0, 0. 0, 0, 0. 0, 0. 04 
SL^dSiCf Mo. 00,0.00,0. 00.0.00.0. 00.0. 00.0. 00.0. 00( 
$lJii[!ji£.]li£la. OO.0. 00.0. OO.o. 00.0. 00.0. 00,0. 00.0. 001 

/[EOF] I 211 
213 



0, 



-200 
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[@8] 



301— ^ go] 

302 




420 



400 



395 



390 



37S 



370 



ass 



Kb /cm* 
kg/cm* 
kg/cm* 
kg /cm 2 
ka/cm' 
kg/cm^ 
kg/cm2 
kg/cm2 
kg/cm2 
kg/cm' 



— 300 



P100 l lca/cig' 
'JU-7ff 

aass i kg/cm^ 



303 



-304 



401 



402 403 



404 405 




-400 



5000 7S00 100001 1300 ISOOOtrWP 2000021500 ZSPOaaTSOQ BOOOOatSOO 95000 S7S00 89999 
g I 0 I o I g I D i g 



t^i'? era Ki-i I ■» [-1 ni.) eni nriniDcrvi cct n^r^ i .t.^.; i.-ih-mh/.:^>7.-. i 



-406 



ft i tt I I 0 I Qj 



ks/cm2 



I 01 m fli Bi a I ft I Si B I fl I H I h I 



412 



413 
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0] 



501 



502 



503 




500 



[HI 23 




97D 176 S80 



_ ___ — 190 9S5 400 4(» 410 415 420 4a 430 w «au 

(P,) (Pz> (Pj) (P4) (Ps) (Pe) (Pt) (P.) (Pb) (Pio)(Pii)(Pi2)(Pi3)(Pi4)(Pi5)<Pi«)(Pir)(Pi8)(Pij)<P») 

?A£Sft£ji[lc8/cm2] 
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